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^^a}o]^^ ^^^'S'^ {METHOD FOR FORMING SUICIDE FILM OF 
SEMICONDUCTOR DEVICE} 

H 2a tfly^l £ 2h^ ^ «V^^t!- ^^1<^1<^] ^£^1 4i^>^ ^l2:«j-'^<^] 

100 : ^E^a. <=g^ 120 : 

200 : 71:^ 210 : ^S. 

220a : Tfloje 220b : ^]2 TllojE 

230a : TflojE 230b : >^]2 TljojE 

240a : :=HU 7llo]E ^;3i]olA^ 240b : 7]]o]^ 

250 : ;t^^/:^ell^ 255 : ^±^/^z]]<^ 

258 : <>lc1^ 260 : ^^^i- 

270 : -^E^Aj-ojcni- 278 : 

280 : ;^]1 €-^^ 290 : ^12 

280a : 290a : ^12 
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4> ^ ^^^^ ^Vs^fl ^:^}o^ ^^^\o]^uv ^A^^^^6\] :^o^s., icf ^Mj^Ml^ 

dii;^>^ ^e)A>o]cn^ ^^^yj-^o]] ^*]: ^ojcf. 
5> ^^i*>^ A>5)oll o;iolA^ rfl^o] j ^-Is^^VtII ^ 

^71^ o.^ 9^^Al7l7| ^^(contact)ol :g^^>cf. ±7.}^ ^^^7} ^7} 

A]Ex-1^(sheet resistance)^! ^o]- jr^:^^^ 7lcflsr>7l ^p^]7} ^ 

» ^i-7lt!- ^]^S., ^@}o] °-!jE^y.(active) -^^S ^ source) ^4 ^efl 

^(drain) ^^3^ ^^^^ ^-^^91 ^el^>o]:^(si 1 icide)^A^ ^^^t}^ 

""^^no] ^^^^ 9X^. ^j-7] ^2!a>o]^^^ ^^^^^ ^^^^ ^^^}o]^o]^ 
(silicidation) ^^^<^]^ tVcf. ^^7] -iE^Aj-o] c-flo]^ ^^^^ ^^^(Ti), M^(Ni), 3. 

^J<^14. 0.25 nfoj^^DiEi cl^j-o] l.(design rule)* ^V^loflAi^ 7)] 
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ojEo^ 01^] ^]^(critical dimension; CD)<^1 ^^^^<^1 3.^^ ^b]a}o]^p} 

^S. SJcf. n]^ M.^ 6,303.503(Abu-Hena et al.)<^] ^elA)-oli= 

<17> -^yV^o.^, ^ElAfojcilol^ -g.^^^ S^xl:±:EKtransistor)7> ^^^^ 7]^ 

■^Hl ^5:)A>olB.^^ <^^^ ^^^t}jL ^7] 7]^ ^9] 1-^1- ^ X]-^ A].2}.n^ 

(Radio Frequency Sputter;RF sputter, "RF ^wjo] ^najofl 

4. ^41-^ ^oii ^fl a5^^€ ^ 9X^ ^y*^ -t>si-^ ^ >a-7i 0.5. ^] 

^^Itl- ^, ^-^l^(in-situ)S. -^-7) ^S]^ 7]^ S^^E(Co) i3]E^^ wj-^ 

* ^-^^^ ^ <^-^(inargin)7l- ^4i^5lJl ^4. r^e^-A^ , «?>^2^^S ^ 

ElA>o]CH}-^ ^A^sj.^ ^ofl ^o. ^lotol 4^711 ^nf. <^]^Cfl, >^l-7l ^<!^ ^fl^^O.^ «?I 

^fl ^S}-^1-<^1 ^^^^ '^^'^l 7llo]E ^^o^ .yci ^ (under-cut 

^^7l RF ^^B^S. ^2|^]-7llSl^, 7l|olE ^ 71^^ ^al^*^! 
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<19> n^ef^i. ^s^^ ^^c\] ^s^A>o]c-]lolA^ ^^^^ ^*S^>^, ^oM ^3J)lolA^ ^ ^] 

7] ^1 ^^(self aligned contact ;SAC) afl^l- ^^^s^VtIM-. n]^ <g 

e}^(mis-align)ol ^^J^fTl] ^7] d^3\]o]A-]6\] ^a^^ ^sj^j-o] c sj-olj oj^fl 

(short)7> ^Cf. aHnV ol-qe^-, 6flE]ti. ^ <^^ofl TjlojH 

^1 ^^^^^ -^1-71 711 o]E €^ s>^l- -^£1^1-01:^^1-0.^ ^ell 

(leakage current )7> #-^5^1-7m- ^^7} ^^^s]-?!] ^cj-. 
<2o> n^Ei-Ai, ^£7> ;^i5>£loi A^^o] 7;\t}^ «^o}- ovqei-, i:^}-^^ -^^V 

[^Vtgol <^l^Jl^f 7l#ai 3l-;^l] 

<21> rcl-21-^-1. ^ ^HU^-^^^ A^^ol ^^Vsl aVc^i ^;^].o] ^e] Afol c.dV ^^^aj 

^1^*1-^ ^'^'Icf. 

<22> ^ ^>i^o^ ;^12^^^, A^^oi HVs^i dti;^>^ ^ElAH:^^ ^-^^«c]-'^-i- ^1-g^ 

<23> ^]lS.al^ ^^^^1-71 ^ ^1-^^, tiVi^l 7]:&<^fl ^^^o] ^e^^O,^ o] 

*m ^711, ^J-71 JL^HJ- ^Zl-O.^ A^A^^ ^iTj^f^ ^;^1, ^^J;,^ 
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« ^^1- ^^1-^ ^^^^ ^Tfl ^ ^7] ^##2]- «}-S-Al7^ ^S^Afol 

<24> ;^fl2^aj^ ^ tiV£^] 7l.:a:Oll ^E)W.<^^*:g^cg 

^1. ^^71 ^ElH. <^^o^ TflolH oj:^ c^^^i ^<y>^o11 

*>7l] Wl^^5|-Al7l^ ^;^], >^^7l i^S)- ^Z^-A^ A^A^^ ^>^l-# ^fl^^sH ^l7l^>^ 
^5]^^ 1^1- <i:^^Bl5H ^e^^H^S]-^ ^^^^-^ ^7l 1^]- <g^-lelofl ^5)] tiV-g- 

<25> oja]. ^o] ji-sj. ^3|E^^^ tb^, ^Ai 4;^ :g-pg o. ^^^o.^^^ ^elA> 

<26> ojsK ^ ^>Hlsr>7fl ^^s:>J7;^l- ^Cf. 

^1-7] :4l ^^^^7] ^tl- ^ yVS^] 7]^<^] ^^^o] ^El^O.S o] 

^c>1^ 3l|Ei ^ <^^^ ^^^tbcf. -^7] <^^^ oflE^y. eg ^ o] , ^7] 



<27> 
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<29> .^71 j7^4 >^5A^^ ^>^i-a- ^iTiti-cf. ^^71 ^ii^i^ HF ^ ^a- 

<30> ^7] 4^^^ ^41- ^7] ^#1-^ ^^S, ^ M 

$14. ^^1- TiN-^S. ol^o^^ -arsl-^j-^m* ^^^^ ^ 9X^. ^ 

A ^^#34 «}-S-Al^ ^e^Afoijcnv^ ^^^W. ^e^Afo]:^^^ 

l^-IS^oj] 71^ ^^^5]^, ^##4 ^e^## ^-§-^l?lJl ^>-S-S]^l n]«>-g- ^ 

#1-^ ^l7ltl-4. i^laV-g. ^^1-^ 3]-Al.^^4,=- ^ ^XJ. ;^]<go^ ^ 

<31> ^12 ^^^5]-7] ^ 7l^<^l ^-flElti. % <^ 

oWE^ti. c^Q^o^ T^jolE ^q- <y:2. 7]^ cg^o]) o]^ ^<a'^<^l ^^i/J^Efl^ 

^>7)i Hi^^^Ai?]j7, ^1-7] 01^4 A]z]-o.s. ^.jA^^ ^^1-^ AA^^A. 
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31^21- Jl^Sl- -^=^Z|-o.^ AJA^^ ^^1-^ >^fl^^sH ^l7ls>J7, ^1-71 

€ ^oHl #^^t!:4. ^^#4 ^^€r-i: «]:-§-^l^ ^e^Afo] ^ nv^ 

£ 2d 
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A. 

<34> H 1^ ^ ^^S] Wf^^jt!- ^^l^ll^Hl ^% ±.7\^ ^i^sojci-. 

<35> IE 2a S. 2h^ ^ ^'^^ ^^I'^l'Hl ^^lai^j-'^oi] 

<36> £ 1 ^ £ 2al- ^5^^ 7]:g-(200)4><^] -i-^o^^ ^^-f E^^i 

(Shallow Trench Isolation:STI , "STI"s}jl tlr^.) ^^j<^l ^sfl ^b. ^s[^(210) 

^E^a <^^(100) ^ <^^(120)# ^^W. ^7] 7]^ A>^n]. 

^ #el^e1^^ ^7] ^B] ^S]^^ IL^^S] m^S. S^Al^cf. >^l-7l # 

^ ^oHl i£ efl^]^S(Photo Resist)!- ^S.^ ^, a}:^ ^^^-^ # 

n '^^^ ^el^o] i^#S)£^ sljBl^arH #e1^2l^ 

A>^n|.(220a, 220b) ^ ^ :^]2 Tljole ^^(230a, 230b)# ^j" 
7l TilojE oflE^ti. <^^(100) ^ ^= '^^(120)<^1 ^^^^cf. A 

^'^^S ^E^w '^^C 100)011 m 711 o]E ^^(230a) ^ B 

^^^5. i^#£l^ ^= <=§^<^1 ^12 TllolM ^^(230b)^^ -^^^cf. 
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i7> <^l<H^i. «^l^^*a(Ion Implantation: I IP, "IIP"e)-Ji %^.) ^sfl 

71 TllolE ^^(230a) 7]:^: S.^<i\] ±^^^/^^<^ <^^(250)* ^^^^cf. ^> 

7l ^ ;^12 TljolE ^^(230a. 230b)-a- iE^isl-c^ 7)^(200) ^Hl ^E^€- ^/^>ol = i4 

^7l ^ A]2 TflolH ^^(230a, 2305)^^ ^ofl ^ ;«fl2 TljojE iif(|o]A-l 

(240a, 240b)# ^^^^^4. 
^ ^l«f|, -^7] rii3f)lolA^s.(240a, 240b)4- aj^tl: ^^^^ ^l^'H^ 

^^^^ :^12 7l)olE ^-^(2305)01 ^l-i:fl^Oi^ ^^^^cf. 
3> i 2bl- ^S^f^, ^^7] 7llo]E ^^-i.(230a, 230b)# 5£f-^ 71:^(200) 

3l^(nl£A]) ^ ^e]A]-c^lolA^ ^i^lf^Csilicidat ion blocking layer:SBL, oj^]-, "SBL"e1- 

^ W.)(°13EA1)^ ^^^^q-. -^-71 SBL ^^^^jA] 

^ ^Bie 7]^ ^ ^:e. >a-s^-^si «oM*l-^ ^^J-^ -^2+ 

^oHl ^^^=1 ^l-<a^>5}-5V^ HFl- iWfe 4^^°-^* ^l-§-s>c^ y^]7]^ ^ ^4. 

<?] ^^^] <?j7ll ^4. ^^o)] ^^mi ^^^A\o]^uV^ 
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^sfl ^i::^-A]^(ex-situ)S. RF i^jEl^^ ^l^t!:^. . wl^J^sj- i^i/^eflo] 

^^(255)^ ^^^^l-^^i S^<^1 ^^fl^l-^ l:^!-^ <^]^, ^7l o^^-A]^^ 

^41-^01 oiA]^(in-situ)^ ^t^S]^ 7l]'^o.^A-^, cii^^/^Eflcn <^^o] 
"J-^1*>7l ^sfl, -lOOV olsrl-Sl ^-l^-a- DCtij-^^l^^l- <^1-§-*]-<^ ^*Jtt^. a^tt, ^7] 
Ei^o.^ 7]:^ -^o) iE^ <^^# oj^ji o;i^ TflojE ^ 4ii^/:E.eflol eg ^ 

^^(Ar) 7]^fln]:* ^f-g-sH ^^711- SA^t!:4. 

^ Si^vl, ^^^}7]] ^^^o] i5i]E^^£)^ xm^V^l^ 

dl^:^i/JEEfl«y <^^0.^-^E-1 ^E]^ol Ol^^V TilojE ;5l^o| ^5j]olA-l ^0_S. ^'^S]^, 
^^ofl ^ElA].o]c-flol>a3^)cH -£^^^-g: tt]7fl 4::^A^ 1:^^ <yA7]7l] ^C}. 

4. ^oM ^>5|-#^ HF-§-^<Hl ^fl^^S]^. ^7l HF ^ <y-aqoV4^^ 0] = 

SCI ^'2^<H1 HF-§-'2«^ <a-£Mo]-4^^ ^^l^^^JjAS A]-§- 

4. o+efA-], ^Vol] ^A^^ ^]olE ^^^^o^ >i3llolA-] ty^S. -y-Sj-^o] :|1-A.l 
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3> £ 2d» A^dl ^2]-5}o^ ^^^M#(260)# 

#(260) ^oH] ^^VEO^ «j-^l^>7) ElEf^ uj.olEe^.o]^(TiN)l- 

4> £ 2e# l^^e^ (Rapid Thermal Process ing;RTP, o]^, "RTPej- 

^ ^cfJofl 3^E^(260)^ ^^1-^ ^y^S. ^^A]^4. tcj-el-^i, SBL 2fl€ 

oil -^g^sl 7flo]E ^ dlij2.^/:Beflo] cg^uzf ;^o] ^e)^oi ^ 

^11^1-^ '^^iil- ^srfo^, «]-g-^ ^^^^SA^ ^e^A).o]cn|-(270)^ ^^^^cf. ^ 

^^^^>7ll ^Cf. ^, SBL Sfl^Ol ^^^^ ^ iJfllojA^ul. ^^^1-321- Cg^o^l 

^ ^e^^o] ^^fl^V^l ^o.^s aV-Oo] ^o> ^##0] ^2fl ^Efl ZLCfl 

^ ^^11*1-711 ^T^. 

S. 2f* ^a^l-^, ?]-g-^l-^l ^Jl ^^^^ ^'tSl- ;Hl7lti- ^, 4>7l 1 

^1- RTP a-cf 2^1- RTP :^^e)s^H ^7l -gelAVo] c ^1.(270)^ '^^ 

£ 2g-i- ^i-S^fig, Aj.71 ^340. ^<a^i-(278)^ ^^^t!-^-. TflojE 

^^(230a) ^ ;^ll dt:^>i/^Ell^ <^^(250)Sl <^:^s>l- ;^l2 7\]o]^ ^^(230b)^ <U^7} 
h:.^5\^^ ^7] ^<a^(278)^ ^^^^S. ^2]-s:>o^ Aj.7] oflEla. <mS] 
^^*(280)# ^^inJl, ^^7] c^o^o^ ^o^^'^im ^12 ^^*(290)# ^^^*!-c}. 

24-13 



<48> 



<49> 



<50> 



<51> 



^«020057884 2002/10/30 
£ 2hl- >a-7l ^i«*(280) ^ ^12 ^aj^(290)# ofl^sl-s^ 

Mechanical Pol ishing:CMP, oj^K "CMP"efJl ^^^o\] sg^^^H ^7] 

^(278)^1 ^d-^'go] ^4*>^ ^11 ^i^*(280)# m ^©j l-e-jzi 

(280a) ^ ^12 ^^l.(290)# tifl^^V #£lli(290a)l- ^>^^^Vcf. 

«]:i^l] 4i^>^ ^>^^]-^ l-^l-ol] 2]^ ^^o] ^^A^^}^] ^o.n^^ <g^:5jo.^ ^^^>7jl 

^e^AH^n|.oi ^A^sjc^ ^71^ ^^^ol o^^^^y^ ^^^^ ^^^^ l3b(stand 

by current)^ 7l^£] ^^H] a]efl loa)] o]^ v^t]] uJ-e)-^c|-. 

4^ ^o] ^ ^Vx^o)] o^;^]-^, tiV^^] 7mo)] E^^I^Bil- ^^^^JL ^^7] 

«]-^ ^^o], ^ «|-^^^^ ^Ajc^ii- ^i-2sH ^^^^1-^;^1-J: 7]# 

^0>o^ '^<a^l-5}^ ^l-7lS] ^^o^ 7lA)l^ ^ «VT^o] x^^J- ^ <^^A 
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11 

ii ) ^1-7) ^Vo^ l-^l-^ >H17^^>^ ^S^^o.^ ^1^^^ <g^^ S'S 

iii) J7^4 ^2^o^s. ^S-^^^ ^^1-^ ^iTl^fe 

iv ) ^7) ^M] ^^]; ^ 

v) ^^#2}- ^sl^-g- ^v^A]^ ^elA>oi:B°]-^ ^^^^m ^7111- it^^V^ 

2] 

u>oloi^ -lOOV ^1*1-^ ^i^<a-<^lAl ^^Jsl^ ^^1^^ t}^ te^l -^el^V 
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[^^IJ- 41 

^1-71 <^^^ ^E^ti. cg^o] t}^ av^^l ^;;^]- 

71 
81 
91 
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[^i^^d- 101 

[^d^«d- 111 
121 

^ll^j-^H] 9X<=^M, ^^1:^ ^5^^^ ^-S-^l^l:a ^1^^ ^l^l^m ^ 

[^^*^ 131 

I^i^^l- 141 

i ) tiVH^fl 7]^c^] <5«E^M. <^'=^ ^ ^= ^2ls>^ 

ii ) -sliElH c^'^ ^ ^JE. <^^o]l TflolJE ^^1; 

iii) ^7] <:g^^ TflolH oj:^ 7]:^ ^ o]^ ^'^J^o]] 2]^ 

iv ) ^7] 7\]o]M. >isl1olA^* ^^^*>^ ^711; 



24-18 



20020057884 ^^ o^^y. 2002/10/30 

vi ) jL^s\- ^2^o_s. ^^^^^ ^>^1-^ ^^l^^sH ^711; 

vii) ^7] ^^i^ ^J-<^1 ^ 
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